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Claims 



1. Aymethod for correcting transmit power of a radio device 
2 having a plurality of predetermined calibration values and a reference 

voltage signal, the radio device transmitting and receiving on a plurality 
4 of frequencies, each frequency having a frequency index, the method 

comprising the stepia of; 
6 receiving a first signal having a first gain, a first frequency of the 

plurality of frequencies, and the first frequency's associated frequency 
8 index; 

determining a reckve power value of the first signal; 
10 generating an automatic gain control setpoint in response to the 

receive power value and the reference voltage signal; 
12 selecting a first predetermined calibration value in response to the 

automatic gain control setpomt and the first fi^equency index; 
14 adjusting the first g^n-iin^ponse to the fijrst caUbration value; 

transmitting a second s\mal\having a second gain and a second 
16 frequency of the plurality of fi-eguen<^es, the second fi-equency having a 

second frequency index; 
18 determining a trajismit pow^r ^^^uc 

generating a second calibratic 
20 gain control setpoint, the\ second fir^ 
value; and 

22 adjusting the second'^gai^ in response to the second calibration 

value. 



7 



of the second signal; 

le in response to the automatic 



lency index, and the transmit power 



2. The method of claim 1 andNfurther including the steps of 
2 digitizing the receive power value before generating the automatic gain 
control setpoint and converting the first prej^determined calibration value 
4 to an analog value before adjusting the first 
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3. A radio having a transmit power caUbration capability, the 
radio transmitting and receiving signals \having a plurality of 
frequencies, each frequency having a frequency index, the radio 
transmitting signals through a variable gain, transmit amplifier having 
a control input and receiving signals through a variable gain, receive 
amplifier having a control input, the radio comprisinf 

a power detector, coupled to the receive amplifier, for generating a 
first power value firom a received signal having a first u^equency; 
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10 



12 



14 



16 



18 



20 



22 
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integrator, coupled to the power detector, for generating an 
10 automatic\gain control setpoint from the power value; 

a receive linearizer, coupled to the integrator and the receive 
12 amplifier, foV generating a receive calibration value in response to the 
automatic gain control setpoint and a first firequency index corresponding 
14 to the frequencY of the received signal^ the receive calibration value being 
coupled to the receive amplifier control input and adjusting the gain of the 
16 receive amplifier;) 

a second poWer detector, coupled to the transmit amplifier, for 
18 generating a second power value from a transmitted signal having a 

second firequency; anc 
20 a transmit lineanzer for generating a transmit calibration value in 

response to the automatic gain control setpoint, the second power value, 
22 and a frequency indexXcorresponding to the second frequency, the 
transmit calibration valuin>mng coupled to the control input of the 



24 transmit amplifier and 



idjustingvthe gain of the transmit amplifier. 



rec< 



4. A radio haying a 
radio transmitting a 
frequencies, each frequency 
transmitting a signal, ha 



transmi 



ing 
iving 



power cahbration capability, the 
ignals having a plurality of 
a frequency index, the radio 
fequency, through a variable gain 



transmit amplifier having a contrm input and receiving a signal, having 
a second frequency, through a variable gain receive amplifier having a 
control input, the radio comprising: 

a first analog to digital converter, coupled to the receive amplifier, 
for generating a digital signal fi*om theNreceived signal; 

a power detector, coupled to the fiJrst analog to digital converter, for 
generating a power value from the digitals signal; 

an integrator, coupled to the power detector, for generating an 
automatic gain control setpoint fi-om the power value; 

a receive linearizer, coupled to the integrator, for generating a 
receive calibration value in response to the automatic gain control point 
and a first firequency index corresponding to the second fi-equency; 

a first digital to analog converter, couplea to the receive linearizer, 
for generating an analog, receive calibrationXvalue from the receive 
calibration value, the analog calibration valueXcoupled to the receive 
amplifier control input and Varying the gain of theVeceive amplifier; 

a second power detector, coupled to the trlansmit amplifier, for 
generating an analog power value from the transmitted signal; 
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^econd analog to digital converter, coupled to the second power 
24 detector, ij^r generating a digital power value from the analog power 
value; 

26 a transn^C lineailzer, coupled to the integrator, for generating a 

transmit calioratibn value in response to the automatic gain control 
28 setpoint, the digital pb^ei^value, and the frequency index corresponding 

to the first frequency; 
30 a secondM^gital to^n^^Dg_convertcr, coupled to the second control 

input, for generating an analbg, transmit calibration value from the 
32 transmit calibration value, the\analog, transmit calibration value 

adjusting the gain of the transmit amplifier. 

SotRj^^^^I]) 5. ^method for limiting transmit power of a radio operating in 
2 a radio commumcations system, the radio communications environment 

comprising a at mast one base station that transmits signals to the radio 
4 including power control commands, the radio comprising a variable gain 

amplifier and a maxifK^um gain setting, the method comprising the steps 
6 of: 

determining an op^ loop power control value in response to a 
8 signal received from the at least one base station; 

determining a gain adjusi^signal in response to the transmit power 
10 control commands; 

combining the open loop powis^ control value and the gain adjust 
12 signal to produce a simimation signalp 

comparing the maximum gain setting to the summation signal; 
14 if the summation signal is greater tl^an or equal to the maximum 

gain setting, adjusting the variable gain su^plifier in response to the 
16 maximum gain setting; and 

if the stunmation signal is less than the Viaximum gain setting, 
18 adjusting the variable gain amplifier in response to the simimation 
signal. 
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jBl The method of claim 6^ and further including the step of 
adjusting the maximimi gain setting in response to a temperature of the 
variable gain amplifier. 



"^^ ^^3 7, The metnpd of claim 6 wherein the step of adjusting the 
2 maximum gain setting further includes the steps of: 
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transmitting a signal with the variable gain amplifier; 
4 detecting a power value of the transmitted signal; 

scaling the power value to produce a scaled power signal; 
6 subtracting the maximum gain setting from the scaled power 

signal to produce a difference signal; and 
8 adding tne difference signal to the maximum gain setting. 

8. A method for limiting transmit power of a radio operating in 
2 a cellular environment, the cellular environment comprising a plvirality 

of cells that transmit power control conmiands to the radio, the radio 
4 comprising a variable gain amplifier and a maximum gain setting, the 

method comprising the steps of: 
6 determining amopen loop power control value in response to a 

signal received firom at least one cell; 
8 determining a gain adjust signal in response to the transmit power 

control commands; \ 
10 combining the opem loop power control value and the gain adjust 

signal to produce a summation signal; 
12 adjusting the maximum gain setting in response to a temperature 

of the variable gain amplifier\ 
14 comparing the adjusted maximvun gain setting to the summation 

signal; \ 
16 if the summation signal xs greater than or equal to the maximum 

gain setting, prohibiting the Vain adjust signal from changing in 
18 response to the transmit power commands; 

if the summation signal is greater than or equal to the maximum 
20 gain setting, adjusting the variable gain amplifier in response to the 

maximum gain setting; and \ 
22 if the summation signal is less than the maximum gain setting, 

adjusting the variable gain amplifier in response to the summation 
24 signal. \ 

9. A method for limiting transmit power of a radio operating in 
2 a cellular environment, the cellular environment comprising a plurality 

of cells that transmit power control commands to the radio, the radio 
4 comprising a variable gain ampUfier, a maximum gain setting, and a 

power limiting accmnulator, the method comprising the steps of: 
6 transmitting a signal with the variable sain amplifier; 
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dewrmiiung a gain adjust signal in response to the transmit power 
8 control cornmands; 

detecting a power value of the transmitted signal; 
10 digitizing, the power value; 

comparing\the digitized power value to the maximum gain setting; 
12 if the digitized power value is greater than the maximum gain 

setting, decreasing the gain of the variable gain amplifier; and 
14 if the digitized power value is greater than the maximimi gain 

setting, prohibiting the gain adjust signal from changing in response to 
16 the transmit power cocmnands. 

10. A method forNlimiting transmit power of a radio operating in 
2 a cellular environment, the cellular environment comprising a plurality 
of cells that transmit power control commands to the radio, the radio 
4 comprising a variable gain ampUfier, a maximum gain setting, and a 
power control command accumulator that generates a gain adjust signal, 
6 the method comprising the steps of: 

transmitting a signal witn the variable gain amplifier; 



8 determining a gain adjust signal in response to the transmit power 

control commands; \ 
10 detecting a power value of the transmitted signal; 

digitizing the power value; \ 
12 comparing the digitized powerValue to the maximum gain setting; 



if the digitized power value is greater than the maximum gain 
14 setting, decreasing the gain adjust signal by a predetermined amoimt for 
every predetermined vmit of time until fltbe gain adjust signal is less than 
16 the maximum gain setting; and \ 

if the digitized power value is less than or equal to the maximum 
18 gain setting, varying the gain of the variable gain amplifier in response to 
the gain adjust signal. \ 

11. A method for limiting transmit u)ower of a radio operating in 
2 a cellular environment, the cellular enviromnent comprising a plurality 
of cells that transmit power control commands to the radio, the radio 
4 comprising a variable gain ampUfier, a maximimi gain setting, and a 

power limiting accumiilator, the method comprWng the steps of: 
6 transmitting a signal with the variable gain amplifier; 

determining a gain adjust signal in response to the transmit power 
8 control commands; \ 
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acting a power value of the transmitted signal; 
10 digiuzmg the power value; 

detemmung a difference between the digitized power value and the 
12 maximum gain\etting; 

integrating me difference to generate a gain control signal, the gain 
14 control signal being limited to a predetermined range; 

adjusting the vakable gain amplifier with the gain control signal; 
16 if the gain control signal is less than a predetermined value, 

prohibiting the gain adjust signal from changing the variable gain 
18 amplifier in response to the transmit power conamands. 
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12. \A method for limiting transmit power of a radio operating in 
a cellvdar environment, the cellular environment comprising a plurality 
of cells that trsinsmit power control commands to the radio, the radio 
comprising a variable gain eunplifier and a power limiting accvimulator, 
the method com0iT$ing tn^steps of: 

receivmg a si^ai tronx at least one of the pluraHty of cells; 



ning a pis^wer y^ue of the signal; 

ining a closed f|bop power control value in response to the 



determ 
dete 
signal; 

generating a limitin^\^ain control setting in response to the closed 
loop power ccmtrol valueyandsme power value, the limiting gain control 
signal being vdthixi^A-^redeternuned range; 

combining the closed loop ppweiE^ control value and the power value 
and the limiting gain control settu^g to generate a gain control setting; 
and 

adjusting the variable gain ampfl^er in response to the gain control 
setting. 



